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Abstract 

The new genus Manticula is proposed for Mytilus problematicus Zittel, and is de¬ 
scribed in detail. Mytilus mirabilis Trechmann (1918), non Lepsius (1878), is re¬ 
named trechmanni. It is considered to be a synonym of M. problematicus Zittel. 

A new species of Pteria Scopoli from the Otamitan Stage (Carnian) of New Zealand 
is described as ? P. spedeni. Mysidioptera Salomon is described for the first time 
from the New Zealand Triassic. Megalodon globularis Trechmann is referred to 
this genus, and a new species, widespread in the Otamitan, is described as M. riceae. 

The hinge and shell structure of Hokonuia limaeformis Trechmann are described. 
Cardiomorpha nuggetensis Trechmann and Gonodon mellingi Hauer reported by 
Wilckens (1927) are also briefly discussed. 

Introduction 

The New Zealand Carnian beds are subdivided by fossils into two local units, the 
Oretian Stage followed by the Otamitan Stage (Marwick, 1953). At present the 
Oretian Stage is placed at the top of the Gore Series and the Otamitan at the 
base of the Balfour Series; but because the Oretian fauna differs considerably from 
faunas of the underlying stages, and has some links with the Otamitan fauna, the 
Oretian Stage would be better placed at the base of the Balfour Series.* 

Pelecypods become prominent in the Oretian faunas, and predominant over 
brachiopods in the Otamitan. In this paper some of the pelecypod species are 
revised, and new forms described. 

All figured and measured specimens are kept at the New Zealand Geological 
Survey, Lower Hutt, and are registered by number with the prefix TM. 

Terminology 

The term “ width ” is used in this paper to indicate the spatial dimension at 
right angles to the length and height. This is to replace the term “thickness”. 
Admittedly the use of “ thickness ” is long established, but the term is ambiguous. 
It is easily confused with the thickness of the shell making up the valves, in the same 
sense as the word is used in describing the shell of other classes and phyla. “ Thick¬ 
ness 55 is used here with this latter meaning, as a descriptive term of the shell that 
makes up the valve, and to avoid ambiguity, is always so qualified. 

“ Inflation ” is another term available to replace the term “ thickness How¬ 
ever, “ width 55 is preferred, for it is used in other classes of the Mollusca, and in 
other phyla. 


Systematics 

The Problem of Mytilus problematicus 

Zittel must have been gifted with prophetic foresight when he applied the 
specific name problematicus to a pelecypod species collected by Hochstetter from 
Triassic beds near Nelson. The species has remained problematical for nearly a 
century. The problem to Zittel lay in the generic position of the species, for the 


* The Oretian Stage is now classified as the basal stage of the Balfour Series (Campbell, et al. 
1960). 
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internal characters of the shell were unknown. From the external appearance 
Zittel referred the shells to Mytilus. Trechmann (1918, p. 202) suspected that the 
species might belong to the Myalinidae. Later Wilckens (1927) placed the species 
in Myalina, and proposed a new subgenus, Maoria, for the problem species, though 
the internal features were still unknown. However, the name Maoria was later 
found to be preoccupied, and the species was again referred to Mytilus (Marwick, 

1946). 

Two recent statements have been made on the generic position of problematicus. 
Marwick (1953 p- 66) has stated that there is no evidence to indicate that the species 
is Myalinid. On the other hand, Avias (1953, PI. 24, figs. 1-3) considers that the 
species is more closely allied to Myalina than to Mytilus. 

None of the writers who suggested that M. problematicus might be Myalinid 
have stated why they disputed the affinity with Mytilus. The reason is probably 
because problematicus is inequivalve, a condition rare in the Mytilidae, and common 
in the Myalinidae. 

Mytilus mirabilis Trechmann 

The relative inflation of the valves is connected with another problem of 
M. problematicus , that of its relationship to M. mirabilis Trechmann. Zittel (1864) 
had based the species Mytilus problematicus on a relatively little inflated right valve. 
In 1918, Trechmann erected a new species Mytilus mirabilis for high inflated shells 
'PI 19 'figs 1 2)* that occur with M. problematicus. These had previously been 
confused with Gryphaea (Park, 1903, p. 397; Bell, Clarke and Marshall, 1911, 
p. 20; Marshall, 1911, p. 17; Ongley, 1940)._ Trechmann (1918, p. 202) stated 
that the two species were connected by a series of intermediate forms, and con¬ 
sidered that mirabilis “suggests ... an enormously overgrown ^specimen of Mytilus 
problematicus in which the valves have become strongly arched ”. 

New Name for M. mirabilis Trechmann. The name Mytilus mirabilis is a 
still-born homonym of Mytilus mirabilis (Lepsius, 1878, Das westlich Siid-Tirole, 
p 365 PI 6, figs. 3 a-c). Originally placed in Gervillea ? by Lepsius, the species 
was transferred to Mytilus by G. Boehm (1884). Even though Trechmann 5 s species 
is considered to be a subjective synonym of problematicus it should be renamed, 
following the recommendation of the International Commission for Zoological 
Nomenclature (Hemming, 1950, p. 49). Therefore the new specific name trechmanni 
is here proposed to replace mirabilis Trechmann non Lepsius. The newly named 
type was figured by Trechmann (1918, PL 20, fig. 9 a, b), and is kept at the British 
Museum (Natural History). 

Growth Stage of M. problematicus. Both Wilckens (1927) and Marwick 
(1953) treated ce Mytilus” trechmanni (= mirabilis), tentatively at least, as a 
distinct species. Wilckens (1927, p. 14) referred to mirabilis as a “puzzling 
pelecypod ”, and noted that in its early growth stages it closely resembled M. pro¬ 
blematicus. Avias (1953) considered that the two were conspecific, stating that 
mirabilis was the gerontic growth-stage of problematicus. 

To test the relationship between M. problematicus and M. trechmanni , all the 
relatively undistorted specimens of the two forms at the N.Z. Geological Survey 
have been measured and graphs of dimensions have been plotted. One of these 
graphs, simplified, is presented as Text-fig. 1. Judging from the graphs, it seems 
impossible to separate early growth stages of trechmanni , indicated by growth lines, 
from specimens of problematicus. It appears that the two “ species 55 are merely 
different growth-stages of one species. Therefore, following Avias (1953), trech¬ 
manni (= mirabilis ) is put into subjective synonymy of problematicus. 


Figs. 1-31 are on Plates 19-25. 
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Text-fig. 1. —Graph of right valves of little inflated Manticula problematica Zititel and highly 
inflated M. trechmanni n.sp., plotted from specimens and their growth-lines, showing individual 

ontogenies. 


The best illustration of the change from a form typical of problematicus to one 
typical of trechmanni is given by Avias (1953, PL 24, figs. 1-3). Growth lines show 
that the young form of trechmanni is little inflated, like problematicus. As the right 
valves, or growth lines of other specimens, increase in size the inflation increases 
rapidly, particularly at the posterior-ventral margin. In the growing animal this 
resulted in a considerable tilting of the first formed part of the shell. Little 
further increase occurred in length or height; indeed the margins of some 
shells became slightly constricted. As a result the valve became highly arched and 
semi-circular in outline. 
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The relative abundance of little inflated and highly inflated forms in shell beds 
of problematicus requires further study. Inflated specimens are scattered throughout 
th ! problematic™ beds of Nelson, and are very common at some horizons. As a 
rule the inflated valves lie on their sides, and have suffered compaction, which has 
exaggerated their width. A few have been observed in an upright position, com- 
mTssuredown. Wilckens (1927) and Avias (1953) have consideredl that trechmanni 
mio-ht be the gerontic growth-form of Zittel's species though the valves are so 
common in Otamitan beds that they possibly represent a late mature sta S e - 

Which Valve is More Inflated? Trechmann (1918 p. 202) has stated tha 
both valves of mirabilis (trechmanni ) are highly inflated. On the other han 
Wilckens (1927) noted that the right valve of a figured specimen was more in-- 
Bated than the left, and Marwick (1953, p. 67) also wrote of moderately inflated 
left valves and greatly inflated right valves in one collection. Third y, Avias (1953) 
considered the left valve to be inflated, and the right valve relatively flat. 

Judging from the New Zealand collections, it is Marwick and Wilckens who are 
correct The right valve is more inflated than the left in the few small uncrushed 
specimens with valves conjoined at the N.Z. Geological Survey- ^ specimen o 
trechmanni with conjoined valves (PI. 19, fig. 2) was coHected by f t ^ '" i e ^ r °^ 1 
Mt. Heslington, and others have been found by the writer north of Wairoa Gorg . 
In these shells, the right valve is about three times wider than the left one. e Y era 
greatly inflated single valves are also present in the Geological Survey collections, 
together with large but less inflated left valves. It thus appears that Trechmann 
(1918) was mistaken in his identifications of inflated left valves. Avias (195 ) 
must also have been mistaken, assuming that the New Caledonian shells arecon- 
specific Such an error is easily made, for the swollen specimens are very difficu 
to orient Not all of the inflated New Zealand specimens can be determined as right 
valves; in some the hinge is obscure, and these specimens are considered to be right 
valves because they are inflated. 

New Genus FOR M. problematicus. Because of the enormously inflated right 
valve, problematicus cannot be referred to Mytilus sensu stncto or to My alma s..>. 
This is confirmed by details of the hinge and shell structure elaborated below Some 
features of the hinge and muscle pattern are still unknown, but the species is highly 
distinctive, and is placed in a new genus, described below. 

Genus Manticula new genus (fern.) 

Diagnosis. Mytiliforra in outline, right valve highly inflated, left valve little to moder¬ 
ately inflated. Beaks anterior, prosogyrous; anterior margin high and concave, depressed nea 
the ^commissure with a false lunule, posterior dorsal margin short, with a posterior win 0 
more or less developed. Shell smooth apart from concentric wrinkles and strong concentric 
lamellae around the margins. Hinge edentulous. Ligament situated on a striated pkte 
above a small umbonal chamber. Posterior muscle scar sub-oval, mcompletely knowm She 
very thick in mature specimens. Ostracum comprising a thin outer layer of homogeneous 
cakite and a thick layer of complex lamellae inclined inwards towards the beak. Withm is a 
more homogeneous zone, followed by a thin innermost lamellar zone of parallel layers. Carman 
(Otamitan) of New Zealand and New Caledonia. 

Type Species. Mytilus problematicus Zittel (1864, p. 28, PI. 8, figs. 1 a, b). 
Much of the description of the genus is based on specimens of M. trechmanni 
(M mirabalis) , which appears to be synonymous with problematicus. 

A FFI n ITIES The grotesquely inflated right valve, and the ligament plate char¬ 
acterize this new genus. The affinities of the genus are obscure, partly because 
the nature of the ligament area is indefinitely known. In Mytilid genera the liga¬ 
ment is narrow, elongated and deep-seated, resting on heavy nymph ridges. A shell 
is commonly developed under the beak, but is not so large as m the new genus. 
Mytilids generally have large diffuse muscle scars, whereas those of Manticula ,, 
though not very well known, seem to be compact. 
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Few Mytilid species are inequivalve (Nicol, 1958, p. 58) but there are exceptions. 
A recent Australian genus, Stavelia Gray (1858), is inequivalve, with a short liga¬ 
ment carried on very stout, almost shelf-like projections (Iredale, 1939, p. 410). 
The hinge has no teeth. Unlike Manticula , Stavelia is twisted in outline, and the 
anterior ventral margin of either the right or left valve bulges into that of the other 
valve, so that the margin is sinuous. 

Inequivalve genera are more common amongst the Myalinidae then in Mytilidae. 
But none are known to be so grossly gibbose as Manticula problematical and it is 
generally the left valve of Myalinids which is inflated, not the right. The ligament 
area of Myalinid genera is broad as in Manticula , though as a rule it is longer and 
more externally placed. Usually it lies on a thickened hinge area rather than on a 
plate. The ligament area of the upper Palaeozoic genera Septimyalina Newell (1942) 
and Atomodesma Beyrich (1864) shows some similarities to that of Manticula , in 
that it overhangs an umbonal chamber. But in these genera the left valve is more 
inflated than the right valve, as in other Myalinids, and an umbonal plate is 
developed. In addition, teeth occur in Septimyalina. 

According to Newell (1942, p. 33), the outer ostracum of both valves in Myalinid 
genera is typically composed of polygonal prisms of calcite at right angles to the 
surface. By contrast, the outer ostracum in Mytilids may comprise oblique prisms 
(Boggild, 1930, p. 42). The outer ostracum of Manticula shows neither of these 
characteristic structures: it is very thin, and apparently homogeneous, as may be 
the case in some Mytilids (Boggild, 1930), and in some Myalinids. Most of the 
ostracum is made up of a complex lamellar layer, unlike the shell structure described 
for any Mytilid or Myalinid. 

Manticula problematica (Zittel). Figs. 1-4, 26-30. 

1864. Mytilus problematicus Zittel: 28, PI. 8, figs, la, b. 

1910. Mytilus problematicus Park: 72, PI. 3, figs, la, b. 

1912. Mytilus problematicus Marshall: 183, fig. 102. 

1918. Mytilus ? problematicus Trechmann: 201, PI. 20, fig. 8. 

1918. Mytilus ? mirabilis Trechmann: 202, PI. 20, figs. 9a, b. 

1927. Myalina ? (Maoria ) problematica Wilckens: 13, PI. 2, figs. 3-6. 

1927. Myalina ? mirabilis Wilckens: 14, PI. 3, fig. 1. 

1939. Maoria problematicus Marwick in Ongley: 37. 

1946. Mytilus problematicus Marwick: 27. 

1953. Mytilus problematicus Marwick: 66, PI. 4, fig. 1. 

1953. Mytilus mirabilis Marwick: 66, PI. 5, figs. 1, 2. 

1953. Mytilus problematicus (= M. mirabilis) Avias, PI. 24, figs. 1-3. 

1956. Oretia sp. Marwick in Wood: 60. 

1959. Mytilus problematicus Waterhouse in Kingma: 23. 

1960. “Mytilus” problematicus Grindley and Waterhouse: 262. 
not 1878. Gervillea mirabilis Lepsius: 365, PI. 6, Figs. 3 a-c. 

Type Specimen. Specimen figured by Zittel (1864, PL 8, figs, la, b) and kept 
at the Vienna Museum. Fliigel (1959) reported that the specimen could not be 
found. 

Type Locality. Wairoa Valley, south-east of Spring Grove. The exact position 
is unknown. 

Material. Several hundred specimens are available in the collections at the 
N.Z. Geological Survey, Lower Hutt. 

Description. The most striking feature of the species is the grotesque inflation of 
large right valves, in which the width of the shell may exceed the length and height. Left 
valves of equal height are only about a quarter to a third as wide. 

The umbones are anterior and prosogyrous. The anterior margin is wide and recessed, 
with a shallow byssal gape, and a weak beak ridge defines a shallow concave false lunule. 
In right valves the false lunule is subdivided by a second ridge. Behind the beak the short 
dorsal hinge is inclined at about 80° from the anterior margin. For about 5 mm the 
angle between the posterior dorsal margin and the line of maximum inflation (angle a of 
Newell, 1942, p. 25) is low, measuring 20° to 30°. This angle rapidly increases to 50°, and 
is fairly constant over the rest of the shell. 
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Variation in shape is considerable. At one extreme specimens are particularly high, with 

isrsi jl *. ** 

posterior wing is well developed In these the beak is blunt, with an 

Other specimens are elongate and oval in outline, in tnese meuc ’ j 

2“litde Sed n a S nd°extTnd 9 s 5 a litt^Si VontTf’ the” The posterior wing is not 

50 W Thl e ornamen| 1 Ts%ti n aWe ed Some specimens are almost smooth. Others have fine con- 
centric wrinkled, 6 and others strong concentric wrinkles, which pass into overlapping lamellae 
nem the beak In addition, the shell surface is covered with very fine radial filae, 3 to 5 

near the beak. radial costae are visible on internal casts of a few specimens, 

occurring m ^; t h°rt^ e (h(Ttntenial features of problematica l™ never been desenbed: 

susiM =r=s «rrat£ 

side 0 ^ a J™" r “ S ^ e ^ h ^ely aS A^hor 1 !; Hd^f^deveTopTd along the shell margin behind the 
plate ^It'somewha^resraSles ^he nymph-ridge in Mytilids, but probably served only to 

“KiSrr.» * *.-arx 

OS 7615 at tltejunction of Manganui and Tunpoto streams, near the Awakino Rner, in 
NZMS 1 Sheet N91 (provisional edition). The scar is relatively large extending for a 
ouarter of the height of the valve, and is lightly impressed. It is apparently oval in shape, 
though the posterior margin is not well defined, so that its shape and extent are ^mpletely 
known A small pedal scar lies above the adductor closer to the hinge, and a pailial line 
passes forward from the base of the scar. Traces of a small anterior scar lie close to the anterior 
margin below the beak. Faint concentric growth lines lie over the surface of the scar A 
has been observed in a similar position on another left valve from the same locality (pers. 
comm Mr I A. Grant-Mackie, Auckland University). 

Shell Structure. In large specimens the shell reaches a thickness of 6 to 7 mm, but is 
usually 3 to 4 mm thick. Few are sufficiently well preserved to be sectioned. Two right valves 
from GS 2534 with shell 3 mm thick have been sectioned parallel and at right angles to he 
hinee and a left valve from beds north of Wairoa Gorge has also been sectioned a ong the 
maximum dimension. These sections show that the shell is now made up entirely of calcite. 
In structure it is complex and variable, and crossed by faint growth-lines parallel to the 
erowine edge (Figs. 26-30). The outermost zone comprises clear, apparently homogeneous 
calcite 1 mm thick, well preserved only in the right valve. Within is a zone 2 mm 
thick of bifurcating and flexuous lamellae. The lamellae are mclmed mwards away 
from the beak, and lie roughly at right angles to the growth-lines They seem to 

consist of fine horizontal or weakly oblique fibres. Extinction is parallel to the ^ng . 

Between these lamellae the calcite extinguishes very weakly, and is closely wrinkled in reliefi 
Dr W A Watters, N.Z. Geological Survey, suggests (pers. comm.) that the calcite is an 

aggregate of minute fibres, perhaps inclined in two oblique directions. The mner margin 

oPthe complex zone is irregular and merges with a zone of either massively crystalline or 
apparently homogeneous calcite, up to 1 mm thick. In some sections the calcite extinguishes 
narallel with the 5 lamellae; in other sections it extinguishes weakly, and is possibly made up 
of the fibrous aggregate. The innermost narrow zone of shell comprises two or three layers 
parallel to the inner margin. These are homogeneous in some sections and fibrous in others. 
The structure of the left valve is apparently much the same as that of the right valve 

Over^ The outer and inner surface, and locally within the inner -crystallized layer are 
thin layers of biotite up to .2 mm thick. This association of biotite with the shell of Mollusca 
is common in fossils from the New Zealand Triassic (see also Waterhouse, 1960). Apparently 
the biotite has formed in cracks in the shell, and between the shell and matrix. 

Occurrence. Manticula problematica is typical of the Otamitan stage of New 
Zealand In the North Island, it occurs at many localities in the Huntly-Kawhia 
district (Henderson and Grange, 1926), Te Kuiti (Marwick, 1946) and the Mokau 
district (Henderson and Ongley, 1923). In the South Island the species is found 
on both limbs of a tight syncline in the Triassic beds near Nelson. It also occurs 
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in the Eglinton Valley in a fault splinter (Grindley and Waterhouse, 1960), and 
is widespread in the northern limb of the Southland Syncline (Watters, 1951; Wood, 
1956, p. 62; Ongley, 1939). The species is also reported from the southern limb 
of the Southland Syncline by Coombs (1950). In New Caledonia Avias (1953) 
described Mytilus problematicus from the Formation of Greywacke, in the lie de 
Longue and Gartner on the West Coast. 

Mytilus has been reported from the Warepan (Norian) beds by Campbell (1959). 
These specimens, examined by the writer, are not congeneric with Manticula 
problematic a, but belong to Falcimytilus Cox (1937). 

Genus Pteria Scopoli, 1777 

Type Species. Mytilus hirundo Linnaeus. 

Diagnosis. Inequivalve, inequilateral shells, right valve less inflated than the left. 
Ornament of growth lines or concentric lamellae: radial ornament present or absent. Hinge 
long and straight, ligament placed in groove, partly external, partly internal, ligament pit 
present. Each valve with a small tooth and lateral tooth, sometimes obsolete. Anterior 
adductor scar very reduced, placed below the anterior ear; posterior adductor almost centrally 
placed. 

Distribution. Triassic Pteria are particularly common in Europe, and range 
from the Arctic through the Himalayas and Burma to the Pacific, where the genus 
has been reported from Indo-China, Timor, Japan and North America. 

? Pteria spedeni n.sp. Figs. 5-7. 

Named after Mr. I. G. Speden, N.Z. Geological Survey. 

Holotype. Specimen TM 2172, with both valves conjoined, preserved as an 
internal cast, with the external cast and some shell. The posterior part of the shell 
and the anterior ears are incomplete. (Figs. 5, 6.) 

Type Locality. GS 7526, Otamitan beds at Nelson. Face of Mt. Heslington, 
in the valley immediately west of the peak, about a third of the way up the 
exposed section. N.Z.M.S. 1, Sheet S20 (provisional edition), Fossil Sample S20/619. 
Collected by the writer, in company with Mr. I. G. Speden. 

Paratypes. Posterior fragment of external cast of right valve, TM 2206, Fig. 7. 
From track above Eighty-eight Valley, GS 4550, N.Z.M.S. 1, Sheet S20, Fossil 
Sample S20/513, collected by Dr. H. W. Wellman, and Messrs. D. Hamilton and 
P. Vella. 

Casts of four specimens are kept at the University of Otago. From Otamitan 
beds on the north bank of Breakneck Stream; about 100 feet above the stream, 70 
chains west of Drumfern homestead. N.Z.M.S. 1, Sheet S159 (provisional edition), 
Fossil Sample SI59/639. Collected by Mr. J. D. Campbell, University of Otago. 

Diagnosis. Comparatively large, qioderately oblique shells. Anterior ear small. Byssal 
sinus small. Ornament of strong regular concentric wrinkles. Internal details unknown, so 
the generic position is uncertain. 

Dimensions (in millimetres). 



Length 

Height 

Width 

Holotype . 

. 34 

30 

2.5 right valve 
3.4 left valve 

Specimens at Otago University , 

. 34 

31.5 

left valve 


36 

32 

left valve 


Description. The shell is moderately prosocline in outline, with the long axis inclined 
posteriorly at 45° to 50° from the hinge, and the lower third extended posteriorly well beyond 
the hinge. The beaks lie close to the anterior margin, with an umbonal angle measuring 50°. 
A small anterior ear is developed in each valve. The anterior ear of the right valve is slightly 
larger than that of the left, and has a byssal sinus. The anterior margin of the ear converges 
with the hinge at about 55°. The posterior wing on both valves extends for most of the 
length of the hinge, with a concave posterior margin that sweeps into the hinge at an angle 
varying from 30° to 70°, on different specimens. 

The ornament comprises imbricate and regular sharply defined growth-lamellae over the 
entire shell. Three to four lamellae lie in 2 mm near the ventral margin. 
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Alonff the hinge of each valve is a longitudinally striated groove for the reception of the 
lieament S but only the anterior part of the area is visible in the specimens available. The 
shell is thickened^under the beaks, but it is unknown if teeth are present, and the muse e 
scars are not seen. The shell is thin, and its structure unknown. 

Resemblances. P. spedeni is distinguished by its comparativelywellrounded 
outline. It is less oblique than many species. P. tofanae Bittner (1895, PI. 8, 0 • 

9-11- Broili, 1903, PI. 18, fig. 20) is comparable in shape. This species occurs in 
the St. Cassian and Pachycardien faunas, and is also reported from the l^etian 
of the Apennines. Specimens from Sicily and Bakony have also been compared 
with P. tofanae by Scalia (1910) and Bittner (1901), and a left valve from the 
Tropites Limestone of the Himalayas was compared with P. tofanae ■ by then r 
(1906 PI 17 fig 7). The European species is smaller than P. spedeni, ana has 
higher beak, a longer anterior ear, and longer obtuse-angled posterior wing. The 
concentric ornament is lower and the ligament area is higher. 

Krumbeck (1924, PL 7, figs. 13 a, b, 14) considered that a new Ladinian species 
from Timor was close to P. tofanae, but the Timor shells have a larger anterior ear 
than either P. tofanae or P. spedeni. 

A Garnian form from Bear Island, P. torelli Bohm (1903, PL 3, figs. 13, 16, 17, 
21 26) is moderately close in outline and ornament. It is less oblique than 
p.’spedeni and has a much larger anterior ear and a more inflated right valve. 
P torelli somewhat resembles P. angusta Saunn (1941, PI. 1, figs. 7-13) from the 
upper Triassic of Indo-China. This species is also more inflated and less oblique 
than the New Zealand shell. Its beak is more prominent, and its anterior ears 
larger. As noted by Saurin, the specimen figured as P. cf. torelli Boehm by Patte 
(1926, Pl. 9, fig. 2) from Indo-China is close to angusta. 

A closer species is P. caudata Stoppani (1858, PL 18, figs. 18-19) ^ r0I ? 1 F S ^l^ 
and also described from the Pachycardientuffe by Broili (1903, PI. 18, fig_21), the 
St. Cassian beds by Bittner (1895, PI. 8, figs. 17-18), the Grigne Group by Ronchetti 
(1959 Pl. 15, figs. 6, 7), as well as other Ladinian and Carman beds oi .burope. 
nipnpr (1906 Pl 17, fig. 8) recorded a specimen with affinities to P. caudata 
fronTthe Tropites Limestone of Byans, and Mansuy (1913, Pl. 3, fig. 16) compared 
a specimen from the Camian of Tonkin, Indo-China. The anterior ear of P. caudata 
is moderately prominent, and the posterior margin meets the hinge at an acute 
angle. However, the species is more oblique than most of the New Zealand shells. 

A. cassiana Bittner (1895, Pl. 8, figs. 6-8) from the St. Cassian beds, and Sicily, 
is only slightly more oblique than P. spedeni, but is smaller and more A 

specimen with some affinities to cassiana was recorded from Indo-Chma by Mansuy 
(1908, Pl. 17, fig. 8). 

Pteria kitakamiensis Hayami (1958, Pl. 24, figs. 10, 11) from the Liassic of 
Japan has similar concentric ornament, but is more oblique, with a larger anterior 


The Problem of Megalodon globularis Treclnnann 

The true affinity of the species named Megalodon globularis by Trechmann 
(1918) has been one of the minor mysteries of the New Zealand Triassic. The 
lectotype of Megalodon globularis Trechmann (1918) is kept at the British Museum 
(Natural History), London. It is a damaged internal and external cast of a 
specimen with valves conjoined. Trechmann (1918) referred the species to 
Megalodon Sowerby (1827) on account of the thick hinge plate. However the 
internal and external details of the hinge have apparently been destroyed (Dr. L. K. 
Cox, letter, 1958), and the real systematic position of the species is difficult to 
determine. ? Marwick, in 1953, reported that no further specimens had been found, 
and left the species in the genus Megalodon. 
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Moulds of the internal and external casts of the lectotype have been kindly sent 
to the writer from the British Museum by Dr. L. R. Cox. The specimens show the 
muscle scars described by Trechmann, and also traces of fine radial ornament not 
previously mentioned. The left valve is crushed, and does not truly indicate the 
outline of the species. Unfortunately this was the valve figured by Trechmann 
(1918, PI. 24, fig. 17). The right valve on the other hand is much less distorted 
(Fig. 10), and possesses a byssal notch, previously undescribed. 

The right valve can be closely matched with a right valve of Mysidioptera 
collected from GS 5156 by B. L. Wood (Fig. 9). The two are similar in shape, 
byssal sinus, ornament, and possibly in muscle scars (the scars are obscure on the 
plaster mould). 

A left valve of Mysidioptera is also available from GS 5156. Unfortunately it 
cannot be compared closely with the corresponding valve of globularis; the left 
valve of the lectotype is too obscure and distorted. 

However, it appears that globularis is conspecific with the shells from GS 5156, 
and Trechmann’s species is therefore referred to Mysidioptera. 

Genus Mysidioptera Salomon, 1895 

Type Species. Mysidioptera ornata Salomon (1895, p. 117). 

Diagnosis. Equivalve, inequilateral shells. Beaks anterior and prosogyrous. No anterior 
ear. False lunule broad, ornamented with strong concentric ridges, defined by a beak ridge. 
Byssal sinus deep in the right valve, of varying depth in the left valve. Ornament variable, 
of concentric lamellae, with or without costae or radial filae. Hinge short, and largely posterior. 
Ligament area external, interrupted by triangular resilifer. Muscle scars large, rounded or 
oval, moderately to lightly impressed, pallial line simple. Shell thick. 

Distribution. Mysidioptera occurs chiefly in the Alps of Europe. Rare occur¬ 
rences are reported from the Scythian and Rhaetian, and a number of species 
occur in the Anisian, but the genus is especially characteristic of the Ladinian, in 
which many smooth forms appear (Bittner, 1900), and of the Carnian. A few 
species are found beyond the Alps. Boehm (1903) described a smooth and moder¬ 
ately inflated species from the Carnian beds of Bear Island, and a ribbed form 
occurs in the Carnian of Western Canada (McLean, 1937, 1946; Tozer, 1958, p. 14). 
Otherwise species appear to be limited to the Tethyan realm between Europe and 
New Zealand. Cox (1924) recorded a weakly costate species from the Jordan 
Valley, and Diener (1913) described a new Anisian species without radial ornament 
from Kashmir. Other specimens, with inconspicuous or no radial ornament, were 
recorded by Diener (1913) from the Carnian of Kashmir. Avias (1953, PI. 23, 
fig. 4) has figured a very large specimen without radial ornament from the Carnian 
beds of New Caledonia, where it is associated with Manticula problematica (Zittel). 
Two non-costate species are found in the Carnian of New Zealand, one common and 
the other rare. 

Mysidioptera globularis (Trechmann). Figs. 9-11, 15. 

1918. Megalodon globularis Trechmann: 209, PI. 21, fig. 17. 

1953. Megalodon globularis Marwick: 68 
1956. ? Oretia sp. Marwick in Wood: 60 (list). 

Lectotype. (Designated by Marwick, 1953, p. 68.) Damaged internal and 
incomplete external cast of specimen with valves conjoined. Kept at British Museum 
(Natural History). Figs. 10, 15. 

Type Locality. North side of entrance of Wairoa Gorge, below the " Mytilus " 
problematicus bed (Trechmann, 1918, p. 209). 

Other Specimens. A right valve, TM 2218, preserved as an internal cast, 
with the external cast of the anterior part of the shell. Fig. 9. A left valve, TM 2098, 
preserved as an internal cast with the hinge and beak. Fig. 11. From GS 5156, on 
creek bank near junction, quarter mile west of Wazruna track and one mile SSW 
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s'.^S-cXJg“i s 7 Pl ; 

ment very fine and discontinuous. 


Dimensions (in millimetres). 
Specimen 

XM Length 

2098 22.0 

2218 24 

Lectotype 21 


Height 

24.5 
29 

25.5 


Width 

7.5 

9 

8 


Hinge 

Length Height 
9 4.5 

(right valve) 


Description. External: The shells are relatively high’ T*“= *K 

gyrousbeaH of which the umbonal angle ^hT and L ultra '"posterior 

extends almost to the lower third of the height of ** heh vent a)^ 

ZT. *- “ ™ d -’^ th ™ the and at 

the Has in front Of the beak, sinus is^ei. 

weak AtiXSTta GS 5.56, and is apparently weak in 

3 The impressions are linked by a low ridge with a groove on each side. 

The posterior part of the ligament area is supported by a short buttress, at least in the 

Ipft valve from GS 5156. . , 

The shell is more than 2 mm thick at the central margin. Its structure is unknown 

Resemblances One of the closest species is Mysidio ptera kittlu Bittner (1 sap, 
PI 21 ft- 15), from the Ladinian Red Marmor of Han Bulog and Haliluci m 
Bosnia and also the Schreyeralm-Marmor of the Northern Alps and the Amsian of 
fhe WnarMes M kittlu closely resembles M. globularis in its well rounded onl¬ 
ine ^ong anterior‘dorsal margin, and high ligament area. Moreover the bysssd 
s^us of the left valve is small in both species and the ornament predominantly 
concentric with fine radial striae. M. kittlii can be readily distinguished by its more 
roundly inflated profile, its more incurved beak, longer hinge, and larger posterio 

Wm Wilckens (1909) made M. kittlii the type species of subgenus Latemaria. The 
subgenus is supposedly distinguished from Mysidwptera by the incurved beak and 
globose shell, but these characters seem to be of minor importance, and it is doubtful 
if the submenus is warranted. r , 

The well-inflated species, M. globosa Broili (1930, PI. 22, g- ) ° _ g ‘ 
Pachvcardientuffe is another species referred to Latemaria by Wilckens (19 ) 
Diener (1913, p- U0) compared a shell to the same species from the ar 
Myophoria ^ Limestone of Kashmir. M. globosa agrees with the New Zea 
land ^species in its prominent beak, long false lunule, and ornament, but te 
European species is more elongated in outline, and has a more incurved beak tha 

that of M. globularis. > , u m cb 

Age The lectotype of M. globularis and another specimen mentioned by lrecn- 
mann come from beds below Manticula problematica in Nelson, and are 
Oretian, unless they were not in place. The specimens from GS 5156 are trom 
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Plate 19. 



Pigs. 1, 2. — Manticula problematica (Zittel). X 1 approx. Fig. 1 —Anterior view of highly 
inflated right valve, typical of old shells of M. problematica (M. trechmanni Waterhouse = 
mirabilis Trechmann non Lepsius). The specimen is crushed, exaggerating the width slightly. 
The byssal depression is obscured by matrix, and is not as deep as shown in the figure. 
Internal cast TM 2162, GS 395, Otamitan, between Wairoa Gorge and Eighty-eight Valley, 
Nelson. Fig. 2.—Specimen of trechmanni with valves conjoined. Posterior view, showing the 
inflated right valve and the less inflated left valve. TM 2171, GS 7527, Mt. Heslington, Nelson. 

S. N. Beatus, photo. 




Plate 20. 
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Fig. 3 .—Manticula problematica (Zittel). X 2 approx. Umbonal region of inflated right 
valve, showing the plate-like ligament area above an umbonal chamber. The plate is broken 
behind the beak. Rubber mould of internal cast TM 2159, GS 7526, Mt. Heslington, Nelson. 

R. C. Brazier , del. 
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Plate 21. 



Fig. 4.— Manticula problematica (Zittel). X 1.5 approx. Left valve, showing a crumpled 
ligament plate and a thick posterior ridge. Rubber mould of internal cast TM 2167, 

GS 5156, Otamitan, Gore. 

Figs. 5-7.—? Pteria spedeni n.sp. X 1.5 approx. Figs. 5, 6.—Right and left valves of holotype, 
TM 2172, GS 7526, Otamitan, Mt. Heslington, Nelson. Fig. 7—Damaged right valve, TM 
2206, GS 4550, Eighty-eight Valley, Otamitan, Nelson. 

Fig. 8.— Mysidioptera riceae n.sp. X 1.5 approx. Large left valve showing part of the liga¬ 
ment area and false lunule. Part of the resilifer is destroyed. Note the faint radiating striae 
on the inner surface. P.V.C. mould of internal cast, TM 2178, GS 140, Otamitan, Nelson. 

R. C. Brazier , del. 







Plate 22. 





Figs. 9-11 .—Mysidioptera globularis (Trechmann). X 2 approx. Fig. 9—Right valve, TM 
2098. P.V.C. mould of internal cast. GS 5156, Otamitan, Gore. Fig. 10—Internal cast of 
right valve of lectotype. Plaster mould from British Museum (Natural History). Oretian 
beds of Nelson. Fig. 12.—Left valve from GS 5156, showing beak, and part of ligament area 
and byssal notch. P.V.C. mould of external cast, TM 2218. 

Figs. 12-14 .—Mysidioptera riceae n.sp. X 2 approx. Fig. 12—Right valve with false lunulc, 
and broken ligament area. Note the thick shell. TM 2105, GS 2534, Whareorino S.D. 
Figs. 13, 14—A large specimen approaching M. globularis in inflation, but with a relatively 
longer and better defined false lunule, and deeper byssal sinus. Internal cast TM 2149, 
GS 140. Otamitan, Wairoa Gorge, Nelson. 


R. C. Brazier, del. 



Trans. Royal Society of N.Z., Vol. 88. 


Plate 23. 




1 ig. 15 .-—Mysidioptera globularis (Trechmann) X 2 approx. Anterior view of lectotype, 
showing inflated valves, and deep byssal notch in the right valve. Rubber mould from the 

external cast. Oretian, Nelson. 

Figs 16-20. — Mysidioptera riceae n.sp. X 2 approx. Fig. 16—Holotype, a left valve, P.V.C. 
mould of external cast, TM 2101, GS 1431, Otamitan, Waiwera River. Fig. 17—Cast of a 
right valve, showing the deep, false lunule and fine concentric ornament. (The cast of the 
ligament area is omitted from the figure.) Specimen TM 2099, GS 442, Otamitan, Wairoa 
Gorge, Nelson. Fig. 18—P.V.C. mould of the same specimen, TM 2099, showing the deep 
false lunule, and the ligament area, with the median pit represented by a triangular gap in 
the mould. Fig. 19—Left valve with strong concentric wrinkles. Internal cast, TM 2105, 
GS 2536, Otamitan, Waikawau River. Fig. 20—Topotype. Internal view of left valve, with 
crumpled ligament area. Note the thickness of the shell. P.V.C. mould TM 2100, GS 1431. 

R. C. Brazier, del. 



Plate 24. 
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Figs. 21-25 .—Hokonuia limaeformis Trechmann. X 1.5 approx. Fig. 21—Posterior view of 
internal cast with valves conjoined, showing that the left valve is more inflated than the 
right. The cast of the resilifer is visible in the two valves. TM 2179, GS 7526, Otamitan, 
Mt. Heslington, Nelson. Fig. 22—Right valve, showing cteniolum, anterior ear and ligament 
area (incomplete posteriorly). The anterior part of the ligament area has faint ridges. Rubber 
mould, TM 2181, GS 4550, Eighty-eight Valley, Nelson. Fig. 23—Internal view of part of 
left valve, tilted to show the anterior notch and buttress under the beak. Rubber mould, 
TM 2187, GS 434. Fig. 24—Internal view of left valve, showing the ligament area (broken 
posteriorly), buttress and notch in front. TM 2184, GS 395, Otamitan beds between Wairoa 
Gorge and Eighty-eight Valley, Nelson. Fig. 25—Right valve, showing the byssal notch, 
anterior ear and ligament area (broken posteriorly). TM 2182. Boulder, Eighty-eight Valley, 

Nelson. 


R. C. Brazier, del. 
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Figs. 26-29 .—Manticula problematica (Zittel). Thin sections of right valve. Figs. 26, 30— 
Concentric sections, showing the complex zone of fibrous and crystalline calcite, grading down 
inwards into more homogeneous calcite. At the base is an inner layer of lamellar calcite. 
The outermost thin zone of calcite is not preserved. GS 2534. Ordinary light, X 12. Figs. 

27-29—Concentric sections, under crossed nicols, X 19 approx. 

Fig. 31. —Hokonuia limaeformis Trechmann. Radial section of the middle layer. Ordinary 

light, X 12. 


S. N. Beatus, photo. 
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Otamitan beds. They were mistakenly mapped as Oretian by Wood (1956), but 
the fauna includes the Otamitan key fossil, Manticula problematica. 

Discussion. The specimens from GS 5156 were referred to Oretia by Marwick 

in Wood (1956). 

Mysidioptera riceae n.sp. Figs. 8, 12—14, 16-20. 

Named after Miss Mabel Rice, former Editor of the New Zealand Journal of 
Geology and Geophysics. 

1939. ? Gonodon mellingi non Hauer Marwick m Ongley: 40 (list). 

1958. ? At-omodesma Grindley: 43. 

1960. Mysidioptera n.sp. Grindley and Waterhouse: 262. 

Holotype. External cast of the left valve, with the hinge and most ol the 
internal cast, specimen TM 2101. Fig. 20. . , t . . . , . 

Type Locality. GS 1431, Waiwera River, 20 to 30 chams below hairpm bend, 
N.Z.M.S. 1, Sheet S179 (Provisional Edition), Fossil Sample S179/475. Collected 

^ Measured Specimens. TM 2096-7; 2101-2109, 2148, N.Z. Geological Survey. 

Material. This species is represented in the collections at the Geological Survey 
by a few valves from a number of localities, and by nine specimens from GS 928. 

Localities. See Table I. 


Table I.— Occurrences of Mysidioptera riceae. 


N.Z. Geological 

Survey (GS) . , 

Locality Number Details of Locality, with Name of Collector 

140 Waimea S.D. Wairoa Gorge, with " Mytilus ” problematicus. N.Z.M.S.1, 

S20 (provisional edition). Collected by J. Hector. 

442 Waimea S.D. "Mytilus” bed, north side of Wairoa Gorge, Waimea 

County, Nelson. S20. A. McKay. 

913 Awakino North S.D. Hard blue greywacke on roadside opposite point 

where a large branch of Manganui Stream turns to NE from the road, 
and about one mile S.E. of N.E. corner of Section 1, Block 1. N9L 
J. Henderson and M. Ongley. 

928 Whareorino S.D. Roadside corner Section 1, Block 8. N82. J. Henderson. 

1431 Warepa S.D. "Mytilus” beds, Waiwera River, 20-30 chains below Hair¬ 

pin bend. SI79. M. Ongley. 

2533 Whareorino S.D. (N.E.), 2\ miles N.E. of Moeatoa Trig, on Whakahau 
Road, 110 chains south of Kiritehere Bridge. N82. J. Williamson. 

2534 Whareorino S.D. N.E. Beach, 25 chains W. of Trig. 4. N82. J. William- 


2536 

5243 

6043 

7526 

7527 

7528 
7615 


sun. 

Whareorino S.D. Half mile up Mangapapa Stream from Nurse Craw¬ 
ford’s whare at junction with Waikawau River. N82. H. J. Ferrar. 
Newcastle S.D. Wilton No. 3. Extended mine road, Glen Massey. Well 
exposed anticline by track 25 feet below road, 17 chains E.S.E. of Wilton 
No. 3 mine mouth. 120 chains at 280° from Trib. Te Puroa. N56. 
D. Kear. 

Greenstone S.D. Lake Fergus, upper Eglinton Valley. Boulders in small 
watercourse, crossing the road about halfway along lakeside. S122. 
G. W. Grindley, A. R. Mutch, and J. B. Waterhouse. 

Waimea S.D. West face of Mt. Heslington on the valley immediately 
west of the peak, with Manticula problematica. S20. I. G. Speden and 
J. B. Waterhouse. 

Waimea S.D. Scree on S. side of Hill No. 2 of McKay (1878). East of 
Mt. Heslington, on leading ridge that commences at abandoned farm¬ 
house 20 chains from Lee River-Wairoa River Junction. S20. J. B. Water- 
house. 

Waimea S.D. Outcrop of same band from which the scree is derived in 
GS 7527. N. side of Hill No. 2 of McKay, 1878, S20. J. B. Waterhouse. 
Awakino North S.D. Cliff at junction of Manganui River and Turipoto 
Streams, 100 chains at 132° from Mt. Brooks. N91. J. A. Grant-Mackie, 
I. G. Speden and J. B. Waterhouse. 


F 
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Diagnosis. Moderately small shells. Usually slightly higher than long, anterior doisal 
margin high and steeply inclined. Beaks anterior, moderately prosogyrous, inconspicuous. 
Umbonal angle close to 90°. Posterior wing poorly developed. Byssal sinus wide m both 
valves. Ornament of strong concentric wrinkles and subordinate fine radial filae. Ligament 
area short and high. 


Dimensions (in millimetres) 


Specimen 

TM 

Length 

Height 

Width 

Hinge 

Hinge 

Height 

GS 

Locality 

2099 

19 

20.5 

6 

10 

3.5 

442 

2148 

21 

22.5 

8.5 



6043 

2105 

21 

24.5 

7 



2536 

2100 

21 

26 


9 

3 

1431 

2101 

21.5 

22 

7.5 



1431 

2106 

25 

26.5 

9.5 

? 10 


2533 

2102 

26 

26.5 

11 

10.5 


928 

2103 

26 

27 

10 

12.5 


928 

2104 

30 

32 

11 

17 

?5 + 

2534 

2149 

31 

31.5 

10.5 
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Description. External: The shells are moderately small for the genus. They are 
probably equivalve or nearly equivalve. Only one specimen with valves conjoined is available, 
and in this the right valve appears to be a little more inflated than the left, but the specimen 
is slightly distorted. The zone of maximum inflation is inclined at 45° from the hinge. 

The beaks are placed well forward near the anterior fourth of the shell length. They 
are moderately prosogyrous, and curve towards each other over the hinge, without projecting 
above the dorsal margin. The umbonal angle ranges from 75° to 110°, and is usually more 
than 90°. From the beak the anterior margin sweeps with marked concavity to below mid¬ 
height, and the ventral anterior, ventral and posterior margins are well rounded. Virtually 
no posterior wing is developed along the dorsal margin. 

In front of the beaks is a wide and deep false lunule, defined bv a weak beak ridge 
and ornamented by strong concentric growth ridges. A byssal sinus is present in both valves. 
That of the right valve is deeply notched immediately in front of the beak and ligament area. 

Low concentric growth ridges and steps lie over the shell, crossed by fine radial filae. 
About three filae occur in 1 mm at 20 mm from the beak. 

The ligament area is less than half as long as the shell. It is triangular, deep-set, and 
between a fifth and a sixth of the shell in height. The anterior edge of the ligament area 
projects slightly in a sharp ridge in front of the beak. The surface of the ligament area is 
marked by horizontal and faint vertical striae, and one or two steps of growth. A shallow, 
triangular resilifer slopes obliquely over the area from the beak posteriorly to the hinge margin. 

Internal: In most shells the inner shell below the anterior margin of the ligament area 
is slightly thickened and reflected to form a small triangular shelf. 

Muscle scars are moderately impressed. The posterior scar lies close to the posterior 
margin at about the upper third of the shell height, and is somewhat oval in shape, with a 
straight anterior margin. The anterior scar lies at the lower third, near the lower end of 
the false lunule, and is more rounded in outline. In some specimens it is raised. The two 
scars are linked by a simple pallial line. 

The shell is as much as 2 mm thick at the anterior margin. In appearance it 
is platy, like that of an oyster. A thin section of a slightly decorticated specimen showed 
that the shell is composed chiefly of confused crystals of calcite, possibly recrystallized from 
aragonite. A thin inner layer .5 mm thick is comprised of crossed lamellae, and a thin outer 
layer .5 mm thick is comprised of clear homogeneous calcite. Another valve has a layer of 
crossed lamellae 1 mm thick. 

Variation. Insufficient specimens are available from any one locality to enable 
the variation within the species to be adequately studied. Most specimens are similar 
to the holotype in outline, but the length: height ratio, and the length of the hinge 
vary slightly. The umbonal angle varies in specimens from one locality, and in some 
specimens the beak overhangs the ligament area more considerably than usual. 
Strong concentric undulations are developed in some shells (Fig. 19), but other 
specimens from the same locality are comparatively smooth. 

Resemblances. M. riceae is distinguished from other non-costate species of 
Mysidioptera by the wide umbonal angle, low umbo, poorly developed posterior 
wing, and wide byssal sinus in both valves. 
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The new species resembles M. globularis (Trechmann) in size, poorly developed 
posterior wing, short hinge line, and ornament. It is distinguished from globularis 
by the more elongated outline, and the more prosogyrous broader beak that possibly 
projects less about the hinge. In the left valve of riceae , the byssal sinus is better 
defined, and no buttress is developed under the hinge. These differences are slight, 
and riceae may prove to be a subspecies or variety of globularis. 

An indeterminable specimen figured by Diener (1913, PI. 12, fig. 13) from 
the Lower Muschelkalk (Anisian) beds of Kashmir is close to the new species in 
outline. Like M. riceae this specimen has a low beak, a long anterior dorsal margin 
that is steeply inclined from the hinge, and a rounded outline. The ornament com¬ 
prises concentric lamellae. The Kashmir form is distinguished from the New Zealand 
species by the larger, less prosogyrous beak, larger posterior wing, and entire lack 
of radial ornament. The depth of the byssal sinus is unknown in the Kashmir shell. 
Possibly the Kashmir shell is conspecific with M. exima Diener (1913, PI. 11, fig. 8) 
from the same horizon. M. exima is distinguished from M. riceae by its large size, 
small byssal notch and lack of radial ornament. 

A large right valve associated with Manticula problematica (Zittel) in Carnian 
beds of New Caledonia was compared with M. exima by Avias (1953, PI. 23, fig. 4). 
The New Caledonian shell is well inflated, lacks radial ornament, and is very large, 
but shows some similarity in outline to the New Zealand species. Unfortunately 
the details of the hinge and byssal sinus are not described. 

A less elongated shell with a steeply inclined anterior-dorsal margin, low beak, 
and small posterior wing is the chiefly Ladinian species M. vixcostata (Stoppani) of 
Europe. Bittner (1895, PI. 20, figs. 24-28) figured the species as M. cf. and aff. 
vixcostata Stoppani, and Broili (1903, PI. 20, figs. 17, 18) recorded the species as 
M. incurvostriata (non Woehrmann; fide Cox, 1924). Cox (1924) has described 
the species from the Carnian of Jordan. Costae are stronger than in the New Zea¬ 
land form. 

The Ladinian and Carnian species, M . woehrmanni Salomon (1895, PI. 5, 
figs. 15-17; Bittner, 1895, PI. 20, figs. 7-10; Broili, 1904, PI. 20, figs. 12-14) from 
Italy, Sicily and the southern Alps of Europe, is somewhat similar in outline to 
elongated specimens of the new species. The European species is distinguished 
from M . riceae by its slightly protruding beak, and by its short anterior-dorsal margin 
that is less steeply inclined from the beak. Moreover the byssal notch of the European 
shell is less well defined. No radial ornament is present. 

Two supposed varieties of M. ornata Salomon from the Ladinian Esino beds 
are moderately similar to the new species in outline. These are var. lombardica 
Bittner (1895, PL 21, fig. 13) with weak radial ornament, and var. laevigata Bittner 
(1895, PI. 21, fig. 12) with a deep byssal sinus and no radial ornament. The varieties 
have similar low, but less prosogyrous beaks than the new species, and the anterior- 
dorsal margins are shorter. 

Like the New Zealand form, M. obliqua Broili (1903, PI. 22, figs. 13, 15) from 
the Pachycardientuffe, and also reported from the Ladinian by Wilckens 
(1909), is a well-rounded and moderately well inflated species, with weak radial 
ornament. However, the anterior dorsal margin of M. obliqua is short, and the beak 
is more prominant than in M. riceae. 

Discussion. Specimens from the type locality GS 1431 were tentatively referred 
by Marwick in Ongley (1939) to a species from Nugget Point that was identified as 
Gonodon mcllingi Hauer by Wilckens (1927). The specimens from Nugget Point 
lack the wide byssal sinus and well defined false lunule of Mysidioptera. 

A specimen from GS 6043, Eglinton, was mistaken for Atomodesma by Grindley 
(1958). It is recorded as Mysidioptera n.sp. by Grindley and Waterhouse (1960). 

Occurrence. M. riceae is a rare to frequent species in Otamitan beds, and is 
commonly associated with Manticula problematica (Zittel). It occurs in the North 
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Island Otamitan in the “ Mytilus” beds of North Awakino at GS 913 (Henderson 
«nd One-lev 1924), and south of Kawhia Harbour in the Whakahau Series ot 
Williamson *(1932) and Marwick (1946), at GS 928, 2533, 2534, 2536 and 5243 
(see Table I) In the South Island Otamitan the new species is found at Nelson 
at GS 140 442 7526, 7527 and 7528. It occurs in the northern limb of the South¬ 
land Syncline at GS 1431 near Waiwera (Ongley, 1939) and in an infaulted outlier 
in the Minton Valley at GS 6043. The outlier was mapped as Permian by Grmdley 
(1958) but contains Manticula problematica (Zittel) as noted by Waterhouse in 
Kingma (1959, p. 23) and Grindley and Waterhouse (1960). 

Genus Hokonuia Trechmann, 1918 
Hokonuia limaeformis Trechmann. Text-fig. 2; figs. 21-25, 31. 

1918 : HokonJal^aeformis Trechmann: 204, PI. 22, figs. 2a, b, 5: PI. 20, fig 4. 

1918. H. rotundata Trechmann: 205, PI. 20, figs. 5a, b; PI. 22, figs. 1, 3, 4 a-b. 

1918! Megalodon globularis non Trech. Trechmann: 209 (part). 

1927. Hokonuia parki Wilckens: 14, PI. 2, figs. 7 a-c. 

? 1927. Hokonuia sp. Wilckens, PI. 6, fig. 2. 

? 1927. Nuggetia morganiana Wilckens: 29 (part), PI. 6, figs, la, b ( non PI. 8, figs. 

1953. Hokonuia limaeformis Marwick: 60, PI. 3, figs. 15, 16, 19, 22. 

Notes on Description. Inflation: Marwick (1953) stated that the left valve of 
Hokonuia was larger tihan the right valve, whereas Trechmann (1918) considered the species 
to be equivalve. A specimen collected by the writer with valves conjoined shows that the left 
valve is more inflated than the right (Fig. 21). 



Text-fig. 2.—Internal view of cardinal region of Hokonuia limaeformis Trechmann, showing 
the right ear inserted into the left valve. Rubber mould from internal cast TM 2183, locality 
uncertain, possibly Otamitan of Eighty-eight Valley, Nelson. R. C. Brazier 3 del. 

Position of the Right Ear. Marwick also considered that the long anterior ear of 
the right valve projected into the visceral cavity of the left valve. Trechmann (1918) on the 
other hand considered that the anterior ear lay in front of the left valve. Marwick s observa¬ 
tions are confirmed by a few specimens with valves conjoined at the Geological Survey ( 1ext- 
fig. 2). The position of the right ear is extraordinary. Yet) it appears that the ear did lie 
within the left valve, and that it has not been bent into its present position after the death 
of the animal. The deeply concave anterior margin of the right valve is discordantly opposed 
to a slightly concave or slightly rounded margin of the left valve, leaving a wide gap between 
the two halves. 

Hinge. According to Marwick (1953, p. 60) the hinge has two strong horizontal teeth. 
However, the thickened hinge on which the teeth lie is marked by horizontal and weak vertical 
striations , ) and thus resembles a ligament area. Furthermore the ridges which Marwick inter¬ 
preted as teeth match on opposite valves, judging from a number of specimens collected at 
various times from the Nelson area by J. Hector, A. McKay, G. A. Fleming and the writer. 
Therefore the “teeth” are probably ridges within the ligament area (Figs, li-l’o). i ne 
posterior outer part of the area is external, and comparatively flat, and in front is a deeply 
concave part, presumably a modified resilifer. The anterior part of the hinge above the ear 
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of the right valve is convex and bears two low ridges. A strong convex buUress hes under 
the beak on the left valve; it is not certain if grooves are developed on the buttress, 
of the buttress is a deep notch to allow the passage of part of the byssus. . .. 

ShTl STROCTUR?. Insufficient specimens with shell preserved areavadable for a M 
study of the shell structure. A radial section of a left valve shows . hre L^ r 7* LTss 

and outer layer comprise clear homogeneous or weakly prismatic calcite These layers are less 
than l mm tok and extinguish at right angles to the length. The ityer 

o thick is complexly lamellar. The lamellae pass outwards at 45 fiom the inner layer 
^way from the beak! and are undulous or form small zigzags. At the outer third they turn 

through ^90^ right valve near t h e byssal sinus shows a thick layer of finely la mellar 

shell, with an inner homogeneous layer that possibly represents the inner ostracunc Away from 
the anterior margin, the outer layer becomes completely recrystallized, and the inner layer 

‘ 5 ’"synonymy. Some changes are necessary for the synonymy of Hokonuia Umae- 
formis. Two specimens may be added to the list given by , ( no^pf 7 

As O Wilckens (1927. p. 15) suggested, a specimen figured by Zittel (18b4, ri. 
fig 2 ) as a steinkem of and refigured by Park (1910) without a name, 

belongs to Hokonuia limaeformis. Also one of the specimens described by Trech- 
mann (1918, p. 209) as Megalodon globulans is a right valve of Hokonuia. Th 
hinge of this specimen, a right valve, was excavated by the writer at the N.Z. 
Geological Survey, and found to possess the long anterior ea,r typ.cail of Hoko;nma 
A specimen identified by O. Wilckens (1927, p. 28, PI. , g- ’ . ; 

as Gonodon mellingi Hauer from Nugget Point was referred to ““ 
bv Marwick (1953, p. 61). This determination was repeated by Campbell (19MJ- 
But the Nugget Point specimen examined at the Geological Survey is not Hokonum- 
It is equivalve, and the right valve lacks the prominent anterior ear and the byssal 
ctenolium of Hokonuia, and has only a weak byssal sinus. , nn 

Marwick (1953, p. 48) suggested that Cardiomorpha nuggetensis Trechmann 
M918 d 189 PI. 21 fig. 7) might be conspecific with Hokonuia limaeformis .. A 
comparison of a plaster cast of the holotype of C nuggetensis from the liritoh 
Museum (Natural Histoiy) with Hokonuia shows that the two are not congeneric 
c. nuggetensis is equivalve, and lacks the right anterior ear and the strong byssal 
sinus of Hokonuia. Unfortunately details of the hinge in C. . nuggetensis are un 
known. In outline the species resembles a cast from Nugget Point that was errone¬ 
ously referred to Hokonuia by O. Wilckens (1927, PI. 6, fig. 3). Marwick s synonymy 
cl. barki and rotundata is accepted uncritically. 

Affinities. Trechmann (1918, p. 204) has already commented on the simi¬ 
larity of Hokonuia to Pergamidea Bittner (1891) from the Tnassic of Baba Maaden 
Asia* Minor. Like Hokonuia, Pergamidea has a large anterior ear on the g 
valve of the type species, and a wide byssal sinus A deep notch lies u " d< * th 5 
of the left valve, as in the left valve of Hokonuia In Pergamidea attalea Brttaer 
/: 891 PI. 3 fie. 4), a synonym of P. eumena according to Krumbeck (1924, p. 209), 
the ligament area of the left valve is concave, and is divided under the beak by a low 
convex buttress, somewhat like the anterior part of the ligament area in Hokonuia. 
Pergamidea has an anterior ear in both valves, unlike Hokonuia, and the right ear 
is directed forward in the plane of the commissure^ . , t 

The same genus is reported from the upper Tnassic of Timor by Krumbeck 
(1924^ In the Timor species the anterior ear is small and the ligament area ot 
the left valve has an oblique resilifer, and is raised anteriorly A buttress lies at 
the anterior end of the ligament area and the notch below the left beak of the 

Timor shells is scarcely developed. ^ 

Superficially Hokonuia is remarkably like the Permian genus Eurydesma Morris 
(1845) Both genera are similar in outline and large size A dental P roc ^ ss 
projects from the right valve of Eurydesma into the left valve, recalling the right 
anterior ear of Hokonuia. A deep byssal notch is present in the right valve and a 
notch and buttress lie under the beak of the left valve of both genera. 
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The shell structure of Eurydesma as described by Dickens (1958) shows some 
similarity to that of Hokonuia. The outer ostracum varies from homogeneous to 
lamellar, and the lamellae are flexed, though not as strongly as in Hokonuia. The 
inner ostracum is homogeneous. Further comparison is hampered by the paucity 
of sections of Hokonuia. 

The two genera are distinguished by the different ligament areas. In Eurydesma 
the area is undivided, and lies adjacent to a large smooth internal shelf. This 
internal shelf somewhat resembles the anterior part of the ligament area in Hokonuia, 
but lacks ligamental striae. 
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